The RuvABC resolvasome.
The RuvABC resolvasome of Escherichia coli catalyses the resolution of Holliday junctions that arise during genetic recombination and DNA repair. This process involves two key steps: branch migration, catalysed by the RuvB protein that is targeted to the Holliday junction by the structure specific RuvA protein, and resolution, which is catalysed by the RuvC endonuclease. We have quantified the interaction of the RuvA protein with synthetic Holliday junctions and have shown that the binding of the protein is highly structure-specific, and leads to the formation of a complex containing two tetramers of RuvA per Holliday junction. Our data are consistent with two tetramers of RuvA binding to the DNA recombination intermediate in a co-operative manner. Once formed this complex prevents the binding of RuvC to the Holliday junction. However, the formation of a RuvAC complex can be observed following sequential addition of the RuvC and RuvA proteins. Moreover, by examining the DNA recognition properties of a mutant RuvA protein (E55R, D56K) we show that the charge on the central pin is critical for directing the structure-specific binding by RuvA.